Decrease in rat striatal dopamine synthesis and metabolism in vivo by metabolically stable adenosine receptor agonists.
The administration of the stable adenosine analog (R)-N-(1-methyl-2-phenylethyl)adenosine (R-PIA) caused a dose-dependent decrease in the accumulation of striatal dihydroxyphenylalanine (DOPA) levels following DOPA decarboxylase inhibition, with the minimum effective dose being 0.2 mg/kg, i.p.; 5'-deoxy-5'-(ethylamino)-5'-oxoadenosine (NECA) at 0.5 mg/kg, i.p., was also active indicating that in vivo R-PIA and NECA were decreasing striatal dopamine (DA) synthesis. Both R-PIA and NECA also decreased striatal levels of the DA metabolite 3-methoxytyramine (3-MT), indicating a decreased release of DA which was consistent with their effects on DA synthesis. N-Cyclohexyladenosine (CHA) also decreased 3-MT levels. The S-isomer of PIA at an equipotent dose did not affect either DA synthesis or release. R-PIA (3 mg/kg, i.p.) antagonized the pargyline-induced increase in striatal 3-MT levels as did gamma-butyrolactone, further confirming a decreased release of striatal DA. The adenosine receptor antagonist 8-cyclopentyltheophylline antagonized the R-PIA induced-decrease in striatal DA synthesis, suggesting that the latter was mediated via adenosine receptors. It is concluded that the stable adenosine analogs R-PIA and NECA, at behaviorally active doses, are decreasing in vivo the rate of DA synthesis and release from rat striatal DA nerve terminals by an adenosine receptor-mediated effect.